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!.BSTRACT 

On Janua ry  il, 1 9 6 9 ,  a s i m u l a t e d  l u n a r  s u r f a c e  EVA 
was h e l d  a t  MSC i n  o r d e r  t o  e v a l u a t e  t i m e  l i n e s  and p r o c e d u r e s  
p l anned  f o r  t h e  G - 1  Miss ion .  

A l l  major a c t i v i t i e s  were demons t r a t ed  e x c e p t i n g  
LM e g r e s s  and i n g r e s s ,  and documented sample c o l l e c t i o n .  

Obse rva t ions  n o t e d  i n  t h i s  memorandum r e l a t e  t o  t h e  
f i d e l i t y  o f  t h e  s i m u l a t i o n ,  d i f f i c u l t i e s  e x p e r i e n c e d  b y  t h e  
t e s t  s u b j e c e s ,  and p e r t i n e n t  c h a r a c t e r i s t i c s  o f  locomot ion  
i n  p r e s s u r i z e d  s u i t s .  

'Yhe w r i t e r ' s  g r e a t e s t  concern  i s  t h a t  l a c k  01' 
f i d e l i t y  i n  s i m u l a t i o n  e x e r c i s e s  w i l l  make i t  ve ry  d i f f i c u l t  
t o  o b t a i n  good b a s e l i n e  d a t a  for p l a n n i n g  l u n a r  l a n d i n g  ex- 
c u r s i o n s .  Accord ingly ,  s p e c i f i c  recommendations a r e  made 
t o  improve f i d e l i t y  i n  t h e  areas o f  l i g h t i n g ,  equipment 
c o n f i g u r a t i o n s  and equipment w e i g h t s ;  a n d ,  t o  p r o v i d e  l i q u i d  
c o o l i n g  f o r  t h e  t e s t  s u b j e c t s .  
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MEMORANDUM FOR FILE 

A s i m u l a t i o n  o f  t h e  l u n a r  s u r f a c e  a c t i v i t i e s  p lanned  
d u r i n g  t h e  G-1 m i s s i o n  was h e l d  a t  MSC on J a n u a r y  2 1 ,  1 9 6 9 .  

The pu rpose  of  t h e  e x e r c i s e  w a s  t o  e v a l u a t e  t h e  t i m e  
f ~ i ?  LIAL-LLL~ ~&ii ipLe  c : u l l e c i . i u i i  d113 G - l  I I I L S S L O ~ I  1 I î l ~ ai-*d i- ~ ~ (3.ui: ~ 

expe r imen t s  (EASEP) deployment.  

A t t endees  were from MSC, Bendix,  NASA H e a d q u a r t e r s ,  
and Bellcomm ( H .  W .  Radin* and t h e  w r i t e r ) .  

A s t r o n a u t s  H. H .  Schmi t t  and D .  L .  Lind were t h e  t e s t  
s u b j e c t s .  They  wore Apollo p r e s s u r e  s u i t s  and p o r t a b l e  l i f e  

i n  e a r t h ' s  ambient  environment .  
m.. - - , . -+  mrrn+ , .m"  ..L* -L - - - - - t - l l - .  ---.m2 -..--- 2 D - . -  - - - - - - L 2  u u p p u r  u U Y U U L I I W  V Y I I I L I I  a r  G D ~ C L A ~ L A ~  L U ~ I L L ~ U L  cu r u r .  U ~ C ' I ~ C L ~ L U I I  

The f o l l o w i n g  a c t i v i t i e s  were accompl ished  d u r i n g  
t h e  s i m u l a t i o n :  

a )  Contingency sample c o l l e c t i o n .  

b )  TV camera deployment and s t i l l  photography.  

c )  EASEP deployment ( s o l a r  wind, p a s s i v e  s e i s m i c  e x p e r i -  
ment and l a se r  r a n g i n g  r e f l e c t o r ) .  

d )  E r e c t a b l e  a n t e n n a  deployment.  

e )  P r e l i m i n a r y  sample c o l l e c t i o n .  

A c t i v i t i e s  which were n o t  a t t e m p t e d  were: 

a )  LM e g r e s s  and i n g r e s s  

b )  Removal of t h e  MESA and EASEP packages  from LM d e s c e n t  
s t a g e  s towage,  and 

c )  Documented sample c o l l e c t i o n .  

* Refer t o :  S u i t e d  S imula t ion  o f  Lunar S u r f a c e  EVA - 
Case 340 .  T r i p  Report  by H.W. Radin da ted  Janua ry  31, 1 9 6 9 .  
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The f o l l o w i n g  comments c o v e r  o b s e r v a t i o n s  which were 
o f  s p e c i a l  i n t e r e s t  t o  t h e  writer. 

1. S i m u l a t i o n  f i d e l i t y  

a )  The l u n a r  s u r f a c e  was s i m u l a t e d  by dark  g r a y  sand  
which had been spaded t o  make a v e r y  uneven, l o o s e l y  
compacted s u r f a c e .  Rocks, abou t  f i s t - s i z e ,  were d i s -  
t r i b u t e d  7 t o  1 0  f e e t  a p a r t .  While the  c o l o r  and 
roughness  o f  t h e  s u r f a c e  may have been a p p r o p r i a t e ,  
t h e  sand  appea red  m o i s t  and r e a d i l y  compacted i n t o  a 
hard s u r f a c e  i n  t h e  c o u r s e  of  t h e  e x e r c i s e .  High 
l e v e l  f l o o d  l i g h t i n g  comple t e ly  e l i m i n a t e d  a l l  con- 
t r a s t  and sh~cl~p! p f f p ~ t s .  

b )  
s i m u l a t i o n  was o b s o l e t e  i n  c o n f i g u r a t i o n  ( e .g .  TV 
camera ) .  I n  a d d i t i o n ,  most of  t h e  equipment d i d  n o t  
s a t i s f y  e i t h e r  l u n a r  weight or c o r r e c t  mass r e q u i r e -  
ments .  A s  a r e s u l t ,  measures  o f  ene rgy  e x p e n d i t u r e s ,  
m o b i l i t y ,  and moment e f f e c t s  c o u l d  n o t  be  even  sub- 
j e c t i v e l y  assessed. 

Some o f  t h e  l u n a r  s u r f a c e  hardware used  d u r i n g  the  

c )  Two expe r imen t s  ( p a s s i v e  s e i s m i c  and l a se r  r ang-  
i n g )  were t r a n s p o r t e d  and deployed  i n  o n l y  s i x  
m i n u t e s .  However, t h i s  accomplishment was a t y p i c a l .  
The r ema in ing  a c t i v i t i e s  were broken-up by e x t e n d e d  
p e r i o d s  of s t a n d i n g  t i m e .  Reasons f o r  t h e s e  i n t e r -  
r u p t i o n s  i n c l u d e d  res t  p e r i o d s ,  d i s c u s s i o n s  between 
t h e  working a s t r o n a u t  and s u p p o r t  p e r s o n n e l ,  and 
m a l f u n c t i o n i n g  of the  p o r t a b l e  l i f e  s u p p o r t  sys t em.  

2.  S i m u l a t i o n  D i f f i c u l t i e s  

a )  The backpacks used d u r i n g  t h e  s i m u l a t i o n  u s e  
l i q u i d  a i r  for s u i t  p r e s s u r i z a t i o n  and gaseous  c o o l i n g .  
( L i q u i d  c o o l i n g  i s  n o t  p r o v i d e d . )  
a i r  r e s u l t s  i n  f r e q u e n t  m a l f u n c t i o n s  due t o  v a l v e  
f r e e z i n g .  Lack o f  l i q u i d  c o o l i n g  and m a l f u n c t i o n  
i n t e r r u p t i o n s  c o m p l i c a t e  t h e  problem o f  o b t a i n i n g  
good b a s e l i n e  data on m e t a b o l i c  ene rgy  e x p e n d i t u r e s  
and t i m e l i n e s .  

Use of  t h e  l i q u i d  

b )  S m a l l  d e t a i l s  were dropped  a number of  t i m e s  by 
t h e  t e s t  s u b j e c t  when e x p e r i m e n t s  were b e i n g  dep loyed .  
I n  most c a s e s  t he  de ta i l s  were r e t a i n i n g  c l i p s  or 
r i n g s  which were not  s u b s e q u e n t l y  r e q u i r e d .  I n  a l l  
c a s e s ,  however, t h e  crew member seemed unaware o f  
h a v i n g  dropped the v a r i o u s  small p a r t s .  P r o v i s i o n s  
s h o u l d  be made t o  e n s u r e  a g a i n s t  l o s s  of  needed small 
par ts  d u r i n g  l u n a r  EVA o p e r a t i o n s .  
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c )  The c o r d s  t o  t h e  TV camera and e r e c t a b l e  a n t e n n a  
were ex tended  t h r o u g h  t h e  a r e a  o f  maximum a c t i v i t y .  
The crewmen had t o  e x e r c i s e  e x t r a  c a u t i o n  i n  s t e p p i n g  
o v e r  them as t h e y  d i d  n o t  l a y  f l a t .  I n  a d d i t i o n ,  i t  
was n o t  e s t a b l i s h e d  t h a t  t h e  c o r d s  w i l l  b e  v i s i b l e  i f  
t h e  EV v i s o r s  a r e  down. The q u e s t i o n  o f  c o r d  dep loy-  
ment and c o l o r  shou ld  b e  i n v e s t i g a t e d  f u r t h e r .  

3.  Gene ra l  O b s e r v a t i o n s  

a )  O b s e r v a t i o n s  were made o f  l ocomot ion  r a t e  and 
s t a n d i n g  t i m e .  Assuming t h a t  t h e  a s t r o n a u t s  made 
s u b j e c t i v e  a d j u s t m e n t s  t o  maximize s t a b i l i t y  and mini -  

1) S t r i d e  l e n g t h s  ave raged  abou t  two f e e t  and 
d i d  n o t  exceed  30 i n c h e s .  

,*,, , . O O - - L  L L -  n 2 . - 2 2  
iiil LC; c I i VI I, , irllc L uiuLiig5 w t . i . t :  I ' v l l v ~  ii : 

2 )  S t e p  r a t e s  ave raged  abou t  6 0  s t e p s / m i n .  and 
d i d  n o t  exceed  80 s t e p s / m i n .  

s i m u l a t i o n  t i m e  f o r  t h e  r e a s o n s  p r e v i o u s l y  men- 
t i o n e d  i n  1 ( c )  above.  

3 )  S t m d k g  t i x  CGr iSGiEec i  abcut 1;3 ut- t i i t .  i u i a i  

b )  
crewman was "on s t a g e "  a t  any one t i m e .  There was no 
a t t e m p t  made t o  have one crewman a s s i s t  or share t h e  
l o a d  i n  accompl i sh ing  a d i s c r e t e  t a s k  o b j e c t i v e .  
A s s i s t a n c e  and t a s k  s h a r i n g  shou ld  be c o n s i d e r e d  i n  
f u t u r e  e v a l u a t i o n s .  

During t h e  e n t i r e  s i m u l a t i o n  e x e r c i s e  o n l y  one 

RECOMMENDATIONS 

I n  summary, i t  i s  recommended t h a t :  

1. The f i d e l i t y  o f  f u t u r e  s i m u l a t i o n s  b e  improved, e spe -  
c i a l l y  i n  t h e  a r e a s  o f  l i g h t i n g ,  equipment c o n f i g u r a t i o n  
and equipment weight ,  

2 .  
l o s t  due t o  m a l f u n c t i o n s  and t o  p r o v i d e  l i q u i d  c o o l i n g  
d u r i n g  s i m u l a t i o n s ,  

A l t e r n a t e  backpack d e s i g n s  b e  deve loped  t o  r e d u c e  t i m e  

3. P r o v i s i o n  b e  made t o  e n s u r e  a g a i n s t  t h e  loss of  small 
p a r t s  on t h e  l u n a r  s u r f a c e  and t o  r e d u c e  i n t e r f e r e n c e  
from deployed  c o r d s ,  and 
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4. Lunar tasks be examine( to determine where t i m e  
and energy can be saved by cooperative effort on the 
part of the two EVA crewmen. 

2033-TAB-scs d T. A. Bottomley 
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